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Water is diverted from Spanish Fork to seven
major canals that serve about 47,000 acres in southern
Utah Valley and about 4,700 acres in Goshen Valley.
The average annual diversion to canals from Spanish
Fork is 105, I00 acre-ft/yr. The 1990 diversion to canals
from Spanish Fork was 98,600 acre-ft (table 2). Hobble
Creek is di verted to seven major canals that serve about
9,200 acres near Springville. Peteetneet Creek is
diverted to two major canals that serve about 2,000
acres near Payson. Water is diverted from Currant
Creek to one major canal (table 2) that serves about
8,000 acres in Goshen Valley. Average annual flow in
Currant Creek Canal is 5,900 acre-ft/yr; the 1990 flow
in Currant Creek Canal was 4,700 acre-f1.

Intermittent and Ephemeral Runoff

Estimated average annual flow from intermittent
and ephemeral runoff entering southern Utah Valley is
14,700 acre-ft and entering Goshen Valley is 900 acre
f1. Intermittent and ephemeral runoff originates in the
mountains that surround the two valleys (pI. I) but pro
vides no irrigation, municipal, or industrial water. Run
offoccurs only during spring melting of mountain snow
or during intense summer thunderstorms, and most of
the flow infiltrates the unconsolidated basin-fill depos
its as the runoff crosses alluvial fans or gravel deposits
near the mountains. Krug and others (1989, p. 326)
report annual runoff of 5 in. from the small canyons on
the east and south sides of southern Utah Valley.
Moody and others (1986, p. 455) report annual runoff
of 0.1 in. from the hills and mountains that surround
Goshen Valley and 1.0 in. from West Mountain. The
boundary and area of each drainage that enters the val
leys were determined from I :24,000 topographic maps.
The area of each drainage was multiplied by the annual
runoff to determine average annual flow from each
area. Estimated average annual flow from each drain
age is listed in table 3. In 1990, natural flow in Spanish
Fork at Castilla was 48 percent of 1949-90 average
annual natural flow. Assuming that variation in inter
mittent and ephemeral runoff is similar to variation in
natural flow of Spanish Fork, the intermittent and
ephemeral runoff that entered southern Utah and Gos
hen Valleys in 1990 was 7, I00 acre-ft and 450 acre-ft,
respectively (table 3).

Utah Lake

Utah Lake has been operated as a reservoir since
1884, when the first dam was built on the Jordan River

to provide water storage for irrigators in Salt Lake Val
ley. As a compromise between irrigators in Salt Lake
Valley and landowners on the lake shore, Utah Lake is
operated to maintain a "compromise level" of 4,489 ft
above sea level. Sometimes, however, this level is not
reached or is exceeded. Less-than-average precipitation
causes the lake level to drop below the outlet structure,
and water must be pumped into the Jordan River.
Greater-than-average precipitation in the early 1980's
(fig. 3) caused the lake level to rise to more than 5 ft
above compromise level by June 1984 and caused
extensive flooding along the shores. At an altitude of
4,489 ft, the deepest point in the lake is about 13 ft, the
lake area is about 150 mi2, and the capacity is about
898,000 acre-ft (Cordova, 1970, p. 7).

The lake receives inflow from streams, drains,
ground-water seepage, and precipitation directly on the
lake surface. The lake loses water by flow to the Jordan
River, by small surface withdrawals, and by evapora
tion. Evaporation from the lake surface averages
341,000 acre-ft/yr (Hyatt and others, 1969, fig. 59).

Chemical Quality

Streams that enter southern Utah Valley from the
surrounding mountains had a dissolved-solids concen
tration that ranged from 187 to 565 mg/L, and streams
that originate in southern Utah Valley had a dissolved
solids concentration that ranged from 359 to 3,410
mg/L in 1971 and 1972 (Mundorff, 1974, table 20).
Water samples collected from Spanish Fork at Castilla
had a range of dissolved-solids concentrations from
355 to 565 mg/L and specific-conductance values of
406 to 818IJ.S/cm. Water samples collected from Span
ish Fork near Lake Shore had a dissolved-solids con
centration that ranged from 266 to 1,110 mg/L, with the
highest concentration occurring in late summer. Sam
ples collected from Benjamin Slough near Lake Shore
had a dissolved-solids concentration that ranged from
692 to 1,540 mg/L. Water from small drains had the
highest dissolved-solids concentration. Water samples
collected from Spanish Fork at Castilla had a range of
specific-conductance values of 375 to 940 /-lS/cm in
1989 and 1990 (ReMillard and others, 1991, p. 328).
Water from streams that enter southern Uta.h Valley typ
ically is suitable for municipal, industrial, and agricul
tural use but is very hard (Mundorff, 1974, p. 48). The
water available for agriculture has medium salinity haz
ard and low sodium hazard during the irrigation season.

Water samples collected from Currant Creek in
Goshen Canyon had a dissolved-solids concentration
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Table 3. Area of drainage basin, estimated flow, and estimated ground-water recharge from intermittent and ephemeral
drainages, southern Utah and Goshen Valleys, Utah

[See figure 2 for explanation of numbering system for hydrologic-data sites)

Area Estimated Estimated annual Estimated
Name of of average Estimated ground-water 1990
drainage drainage annual flow 1990 recharge ground-water

basin (acre-feet flow (acre-feet recharge
(acres) per year) (acre-feet) per year) (acre-feet)

Southern Utah Valley

Little Rock Canyon 1,300 540 260 490 230

Unnamed, enters valley at (D-7-3)35c 2,200 920 440 830 400

Area north of Hobble Creek 2,700 1.120 540 1,000 490

Crowd Canyon 900 380 180 340 160

Drainages entering valley between Hobble 3,800 1,600 770 IAOO 690
Creek and Spanish Fork

Snell Canyon 900 3S0 ISO 340 160

Flat Canyon SOO 330 160 300 140

Water Canyon 1,600 670 320 600 290

Maple Canyon 2,900 1,200 580 1,100 520

Snell Hollow and Broad Hollow 1,200 500 240 450 220

Loafer Canyon 2.600 1,100 530 990 480

Drainages entering valley between Spanish 6,000 2,500 1,200 2,200 1,080
Fork and Peteetneet Creek

Drainages entering valley between Peteetneet 3,200 1,300 620 1,200 560
Creek and Summit Creek

Drainages west of Summit Creek 1,900 790 380 710 340

Pole Canyon 2,500 1,000 480 900 430

Drainages entering valley from West Mountain 4,600 380 180 340 160

Total (rounded) 39,000 14,700 7,100 13,200 6,400

Goshen Valley

Drainages entering valley between Long 3.600 30 14 27 13
Ridge and Currant Creek

Drainages entering valley between Currant 7,200 60 29 54 26
Creek and Kimball Creek

Kimball Creek S,400 70 34 63 30

Drainages entering valley between Kimball 19,000 160 77 140 69
Creek and U.S. Highway 6

Drainages entering valley north of U.S 18,000 150 72 140 65
Highway 6

Drainages entering valley from West Mountain 5AOO 450 220 400 200

Total (rounded) 62,000 900 450 SOO 400
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that ranged from 494 to 1,060 mg/L in 1964 (Cordova,
1969, table 10). Water samples collected from Currant
Creek near the town of Goshen had a dissolved-solids
concentration that ranged from 919 to 935 mglL in
1972 (Mundorff, 1974, table 20). Water from Currant
Creek has high salinity hazard and low sodium hazard
(Mundorff, 1974, p. 56) and typically contains a dis
solved-solids concentration too high for municipal use.

Dissolved-solids concentration in Utah Lake has
historically averaged about 1,090 mg/L in the main part
of the lake and has ranged from 500 mg/L during the
high lake levels of the early 1950's to 10,000 mglL dur
ing the low lake levels of the 1930's (Central Utah
Water Conservancy District, 1989, p. 2). Dissolved-sol
ids concentration is higher in Goshen Bay and lower in
Provo Bay than in other parts of the lake (Fuhriman and
others, 1981, p. 63). Water from Utah Lake is not suit
able for municipal use unless treated and diluted with
water that is of suitable quality for municipal use. The
average dissolved-solids concentration in Utah Lake is
only 100 mg/L less than the agricultural water-quality
limit set by the State of Utah for Utah Lake (Central
Utah Water Conservancy District, 1989, p. 5). Comple
tion of the Central Utah Project is expected to divert
more of the fresh water that enters Utah Lake from the
Provo River, thereby causing the dissolved-solids con
centration in Utah Lake to increase, unless measures
are taken to reduce the effect (Central Utah Water Con
servancy District, 1989, p. 2).

GROUND-WATER HYDROLOGY

The main ground-water system in southern Utah
and Goshen Valleys is in the unconsolidated basin-fill
deposits. A conceptual model of the main ground
water system, a perched ground-water system, probable
direction of ground-water flow, and areas of recharge
and discharge are shown schematically in figure 5. The
unconsolidated basin-fill deposits consist of interbed
ded and lenticular deposits of gravel, sand, silt, and
clay. Lacustrine, alluvial, and colluvial processes
sorted the deposits according to the level of valley lakes
and location of streams at the time of deposition. The
methods of deposition created alternating and interfin
gering layers and lenses, and vertical and horizontal
heterogeneity. Along the mountain fronts, colluvial
processes resulted in deposition of poorly sorted clay,
sand, and gravel deposits. Away from the mountain
fronts, on benches and alluvial fans, lacustrine pro
cesses resulted in deposition of well-sorted sand and
gravel deposits and some well-sorted clay layers. In the

center of the valleys and near Utah Lake, the basin-fill
deposits are composed mainly of silt and clay. In the
stream channels of Spanish Fork and Hobble Creek,
alluvial processes resulted in deposition of more sand
and gravel than in the surrounding basin-fill deposits.

The basin-fill deposits are thousands of feet
thick. Few wells are deeper than 1,000 ft in southern
Utah and Goshen Valleys, so not much is known about
the deeper deposits. Gates (1987, p. 79) reports that in
most valleys in the Great Basin, the sands and gravels
that yield water readily to wells occur in the upper 700
to 1,500 ft of deposits. Below this, cementation and
compaction reduce permeability of the deposits.
Because there is virtually no subsurface data available
for southern Utah and Goshen Valleys deeper than
1,000 ft and because only a few production wells are
known to withdraw ground water from deeper than 700
but less than 1,000 ft, the ground-water-f1ow system for
the study area will be limited to the upper 1,000 ft of
basin-fill deposits; thus, recharge, discharge, and move
ment discussed in this report are assumed to occur only
in the upper 1,000 ft of basin-fill deposits.

No wells are known to have been drilled into the
rock outcrops near Payson, and permeability of the rock
is unknown. The outcrops are assumed to be part of the
main ground-water system. The outcrops are small and
isolated, and ground water in the unconsolidated basin
fill deposits probably also flows through the outcrops.
The potentiometric contours shown on plate I indicate
that the rock does not influence ground-water flow pat
terns appreciably. It is possible that the rock has a
lower permeability than the surrounding basin-fill
deposits and influences ground-water flow patterns
near the outcrops. It also is possible, however, that the
rock has a permeability within the range of permeabil
ity of the heterogeneous basin-fill deposits, and does
not influence ground-water flow patterns.

The consolidated rock that surrounds the valleys
contains water, but few wells have been drilled into it.
Permeability of the consolidated rock is unknown, but
measured discharge from a well completed in limestone
in nearby Cedar Valley is 3,200 gal/min. This report
considers water in the consolidated rock around the val
leys only as a source of recharge for the main ground
water system in the unconsolidated basin-fill deposits.

Occurrence

The lenses and alternating layers of clay, silt,
sand, and gravel have previously been divided into four
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Figure 5_ Schematic block diagram of ground-water system, probable direction of ground-water flow, and areas of recharge and discharge, southern Utah and
Goshen Valleys, Utah.



separate aquifers (Cordova, 1970, p. 13). In descending
order, the aquifers were named the Lake Bonneville
Group of Pleistocene age, the shallow artesian aquifer
of Pleistocene age, the deep artesian aquifer of Pleis
tocene age, and the artesian aquifer of Tertiary age.
This study considers the basin-fill deposits to be one
main ground-water system with varying horizontal and
vertical permeability. The four aquifers were originally
proposed for northern Utah Valley (Hunt and others,
1953, pI. 4), but Clark and Appel (1985, p. 40) report
that the aquifers are difficult to trace across all of north
ern Utah Valley. Richardson (1906, p. 53) reports uni
form layers around the Springville area, but lenticular
deposits around Benjamin, Lake Shore, and Palmyra.
Richardson (1906, p. 55) also reports varying stratigra
phy in Goshen Valley. Drillers' logs examined during
this study provided no evidence of four distinct aquifers
throughout southern Utah and Goshen Valleys. Hori
zontal and vertical water movement occurs mainly
through the coarser deposits, and water in deep deposits
is not isolated from water in shallow deposits. Todd
(1959, p. 44) states that leaky or semiconfined aquifers
are common in alluvial valleys or former lake basins.

Depth to ground water ranges from about 5 ft
below land surface near Utah Lake to about 400 ft
below land surface near the mountains. Ground water
occurs in basin-fill deposits in southern Utah and Gos
hen Valleys under unconfined and confined conditions.
Ground water is unconfined in coarse-grained deposits
near the mountains but becomes confined toward the
center of the valleys as clay lenses become more pre
dominant in the basin-fill deposits. The confined zones
in the center of the valley are lateral extensions of the
unconfined zones near the mountains. In the central
parts of the valley, ground water is unconfined near land
surface but becomes confined at depth. Drillers' logs
examined during this study did not indicate a continu
ous clay layer that would cause an abrupt change from
unconfined to confined conditions. Interfingering clay
layers at different depths probably cause a low vertical
permeability and effectively confine the water in deeper
deposits. Water-level data indicate that most flowing
wells are completed at depths greater than about 50 ft;
therefore, unconfined conditions exist within about the
first 50 ft of saturated basin-fill deposits throughout
both valleys. Both unconfined and confined water are
considered to be part of the main ground-water system.
One notable exception is the Mapleton Bench system.

Mapleton Bench, between Hobble Creek and
Spanish Fork Canyon in southern Utah Valley, is under
lain by at least one thick, continuous layer of clay,

locally mixed with sand and silt. The clay isolates the
unconfined ground-water system in this area from the
main ground-water system (fig. 6). Downward migra
tion of water from canals, septic tanks, irrigation, and
precipitation in this area is restricted by the clay layer
and causes high water levels in shallow wells. Richard
son (1906, p. 53) reported that when irrigation began on
Mapleton Bench, water levels rose by about 30 ft, and
many springs that did not exist before irrigation began
formed along the outer margins of the bench. The
unconsolidated basin-fill deposits that underlie Maple
ton Bench have been cut by the channels of Hobble
Creek and Spanish Fork, allowing the water from the
Mapleton Bench system to discharge to springs, Hob
bIe Creek, and Mill Race Canal. The clay continues a
short distance north of Hobble Creek, and some water
from canals, irrigation, and precipitation north of Hob
bie Creek contributes flow to Hobble Creek and to
springs, not to the main ground-water system. The clay
layer is not well defined south or-Spanish Fork, and
only the main ground-water system is known to exist in
this area. Recharge to and discharge from the Mapleton
Bench system are not included in the ground-water
budget presented in this report for the main ground
water system.

An estimated budget for the main ground-water
system in the unconsolidated basin-fill deposits is pre
sented in table 4. The individual budget elements are
discussed in the following sections. Ground-water flow
from southern Utah Valley to Goshen Valley has been
estimated for 1990 and is included in table 4 and dis
cussed in detail in the "Movement" section of the
"Ground-water hydrology" section of this report.

Recharge

Recharge to the main ground-water system was
estimated to be about 120,000 acre-ft in southern Utah
Valley and about 30,000 acre-ft in Goshen Valley in
1990 (table 4). Recharge in 1990 is emphasized in this
report because water-level measurements and measure
ments to determine ground-water discharge to springs
and drains relate to recharge that occurred in 1990.
Annual variability in some sources of recharge is dis
cussed in the following sections. Recharg~ is from
perennial streams and major canals, irrigation and pre
cipitation, intermittent and ephemeral runoff, subsur
face inflow from the consolidated rock of the bordering
mountains, and subsurface inflow from channel depos
its of streams that enter the valley. The main ground
water system receives most recharge near the moun-
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Figure 6. Schematic diagram of the ground-water system in the Mapleton Bench area of Utah and probable direction of ground-water flow.


